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Since Akiyama at al. first established Ivm-
phoid cell lines from a lymphoma of A, jarek's
di^.,^. (MD) in 1973 (Akiy^in" at a1. , 1973),
several lymphoma cell lines have been est-
ablished (Akiyama and 1< at0, 1974; POWell at
a1. , 1974; Ikuta et a1. , 1976; IVlatsuda at al. ,
1976; Nazerian at a1. , 1977; Calnek et al. ,
1978), and studies on A, ID using these cell
lines have progressed rapidly. However, none
of these cell lines were defined with respect to
their major histocompatibilit}, (AllHC) antigen
except the GBCL-I cell line established by
Calnek at al. , and this has been one of serious
obstacles in studies on cellular immunity in
I\ID. This paper reports the establishment of
new I\ID lymphoma cell lines with known
I\IHC antigens.
white Leghorn chickens from a closed
colony named "Arithony No. 11 " were kindly
supplied by Shiraka\va Poultry Breeding Sta-
tion. The colony consists entirely of chickens
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with the 3 types of B blood group related with
\'IHC antigen, B'B* B-*BK and BKB" (Fujio,
1972). The chickens were inoculated sub-
cutaneously with I\IsB-I cells (Akiyama and
Kat. , 1974) at Ix 10" cell^Ibi, d at 2 or 14
days of age. The MSB-I line was originally
derived from a lymphoma of a chicken in-
oculated with a virulent strain of IVID virus
(AllD\;) BC-I and it produces virulent virus
continuously as reported previously (Doi at
a1. , 1976). Nutrient mixture RPi\11-1640
supplemented with 20% fetal bovine serum,
100 units of penicillin and 100 Ag of strepto-
mycin per in I was used as growth medium
(G\'I). when cultivation of lymphomas had
been initiated the Gi\I was supplemented with
10% autoserum. Primary, IVID lymphomas
from chickens of 60 days old were used as
starting material. The tissue was chopped
up, passed through fine mesh sieve, and CGn-
trifuged at 1,000 rpm for 5 min. The re-
SUIting packed cells were resuspended in the
same medium and cultured at 41 C in a hu-
inidified atmosphere of 5% CO, in air. The
cells were cultured by two methods : the
colony forming method of Hihara at a1. (1974)
in soft agar medium containing 0.3% acetone-
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washed Bacto-agar, and the floating culture
mathod ,f Akiy, in^ at a1. (1973). In the latter
method, adherent cells were removed by trans-
fernng floating cells to a new flask ever}, day'
for the first 2 or 3 days
A"D lymphomas from 13 chickens were
cultured by the colony forming method. Two
ovarian lymphoma cultures, obtained from
different chickens, began to form colonies in
the soft agar medium after 7 days. These
colonies were transferred to GM after 12 and
17 days of cultivation, respectively. One of
them grew continuously for over 600 days and
was designated as MOGA-I, whereas the
other stopped growing after 110 days. Eleven
lymphomas obtained from 8 chickens were
cultured by the floating method. One cell
line, designated as NIOGA-2, was established
from an ovarian lymphomas, and grew con-
tinuously for over 400 days.
The characteristics of the new cell lines of
MOGA-I and NIOGA-2 are summarized and
compared with those of the MSB-I line in
Table I. The 211ne cells did not become at-
tached to the glass but floated free in the me-
dium as single cells, and grew logarithmically
at 41 C for 4 days alter subcultivation (Fig. I).
"
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of NIOGA-I andFIGURE I. Growth curves
NioGA-21ine cells. 0, NioGA-I; ., A10GA. 2
I x 105
The doubling times of these line cells were 19
and 22 hr, respectively. Both line cells con-
sisted mainly of round cells with a few Ir-
regular-shaped ones, and both lines were Iym-
phobiastoid cells, as shown in Fig. 2. Electron
microscopy showed that both lines had the
2
it Marek's disease tumor-associated surface antigen.
b MDV-induced intracellular antigen
c MDV-induced cell surface antigen






































FIGURE 2. Giemsa-stained smears of lymphoblastoid line cells from Marek's disease
(a) MOGA-I ; (b) MOGA-2.
typical fine structure of undifferentiated Iym-
phocytes. The nuclei of some cells of both
lines contained particles which seemed to be
nucleocapsids and empty capsids of herpes
typ^ iru^ (Fig. 3). Some cells with hang^s
capsids showed degenerative changes. C-
type particles were abundant, especially in
extracellular spaces of both line cells. Direct
jinmunofluorescent tests to detect MDV-in-
duced intracellular antigen (ICA) and MDV-
induced cell surface antigen (CSA) were per-
formed by the methods of Naito at a1. (1969)
and Ichik^wa at a1. (1972), respecti, .Iy.
Antiserum against MD tumor-associated sur-
face antigen (MATSA) (P. wall at a1. , 1974;
Witter at a1. , 1975) was prepared in rabbits by
th. method of Manud^ at a1. (1976) and the
serum obtained was absorbed several times
sequentially with normal chicken blood cells,
with a mixture of spleen, thymus and bursa
cells, and then finally with 1104-B line cells
(Hihara at a1. , 1974) cotsbli^bed from Iym-
phoid 16ukosis tumors induced by RNA avian
Ieukosis virus. Living cells were used for
detection of MATSA and CSA, and acetone-
fixed cells for detection of ICA. A few cells
of both the MOGA-I and MOGA-21ine had
TCA (0.1-2.8% and 0.3 1.7%) and CSA
(Ies^ than 1.5% and 1.1-3.2%), re^pectinely.
More than 95% of the cells had MATSA
(Fig. 4). MHC antig^us of the line cell^ and
b
tumor bearing chickens were examined by the
membrane jinmunofiuorescent test and hemag-
glutination test, respectively. Anti-B' and
anti-BK chicken sera were kindly supplied by
Dr. Baba (Laboratory of Microbiology, Uni-
versity of Osaka Prefecture). The MHC
antigens of both cell lines and the chicken from
which MOGA-2 was derived were BABK.
Chromosomal preparations were made by
the method of Owen (1965). The line cells
were fixed on a slide glass by drying them
over a flame after arresting mitosis by treat-
merit with colcemid (0.1 11gjml) for 2 hr. The
dried preparations were stained with Giemsa.
Karyotype analysis confirmed the female origin
of both cell lines. In the MSB-I line cells
one of the short arms of No. I pair was much
longer than the other (Akiyama and Kato,
1974; Takagi at a1. , 1977). However, this
chromosomal aberration was not observed in
MOGA-I and MOGA-21ine cells (Fig. 5).
The MOGA-I and MOGA-2 cell lines were
clearly not the same line as MSB-I, because of
their difference in MHC antigen and lack of
chromosomal aberration of No. I pair, which
is a stable marker of the MSB-I cell line
(T^hagi at a1. , 1977). C-typ. partiales us-
SOCiated with these cell lines were probably
derived from the host MD chickens.
The reported rate of success in establishing




, '. ;:a,, .
.. ?, ~,, ~?
,' I,
.\. ,,,: *d ,
~, , .', *..
e. ',, . ,' b. ..
.. a, .,... ,: . * ..
'. .'. .. ,. * '. . .
,' "u'S'.,' . J ^ . . . ,'
, '4^'-' ";^* '- ,.. . , . ,, . . ,,.,
'-~ --. ,' . 41-* " - -,..~ ~ ., .. ,. .: ,
... \ . ~,^,,. , . , .. .. ,
,.,.  . .. .. ."
- - I
,.-,-... " I-. --. .$. -'- , .. , -..
, .,.. ..,. . ,,.,. . ,.. , ., ;:*L ,
". b ,..-. .@-.*. .. .,. 'I, . '
.'= 41.2 "- ~ ~t" *, b " "" -' " ' '
"'.,,;": .' 0. . 60, C'.':, "' "' ' ' ;- ,!V 6'2' ' " .
, ,,,, ..,, *.,.. r -.. *A* .
- -~$8* t -- .. - ",-. .- I-
-. . 43 '.. J , '- -. I-..,' . * -




















































































































, . I, *
^,,





















































































FIGURE 3. Thin section electron micrographs of
lymphoblastoid line cells. Several herpes-type
capsid structures are observed in the nucleus (ar-
rows). (a) MOGA-I ; (b) MOGA-2
for that of Calnek at a1. (1978). We em-
ployed both the colony forming method in
soft aoar medium and the floating culture
method. Both methods were used for Iym-
phomas from 8 chickens. One cell line was
established by each method from the same
lymphoma. This particular lymphoma looked
immature and was probably at the progressing
stage. Thus success of establishing line cells
may depend upon the
stage of development of




growth of lymphoma cells.
When these line cells
transplanted Intowere
syngeneic chickens in a
preliminary experiment,
the tumor size increased
until day 11 after inocu-
Iation, and then gradually
decreased. The charac-
tenstics of slow growth,
expression of MATSA,
avian Ieukosis virus-in-
duced antigen and minor histocompatibility
antigen may make it difficult to transplant
these line cells into syngeneic hosts. These 2
cell lines with known major histocompatibi-
lity antigen should be useful for further jin-
inunological studies, such as transplantation
experiments and in vitro cell-mediated cyto-
toxicity tests.
MOGA-I
FIGURE 4. MATSA was detected on the surface
of MOGA-21ine cells by membrane jinmunofiuor-
escence.
MOGA-2
FIGURE 5. No. I pairs of chromosomes of MOGA. I, MOGA. 2, and MSB-I
line cells.
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